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ABSTRACT 
An anti-human globulin antibody-peroxidase conjugate has been used to demon-
strate the ultrastructural localization of globulins at the dermal-epidermal junction 
in the skin of a patient with systemic lupus erythematosus. The globulin deposits 
are confined to the most superficial layers of the dermis immediately subjacent to 
the basal cells; they spare the epidermis and exhibit no preferential affinity to pre-
existing structures but they do coat collagen fibres. The basal lamina is, therefore, 
not the only antigenic site to which these globulins are directed. 
It is now well established that immunoglobu-
lins (IgG, IgM, and IgA) and complement are 
pecifically bound to the dermal-epidermal junc-
tion in the skin of patients with lupus erythema-
tosus (1-8). Their localization roughly corre-
nponds to the site of the initial pathology (9) in 
cutaneous lesions and this prompts some specu-
lations as to their possible pathogenic signi-
ficance. Typical histologic features of cutaneous 
lupus erythematosus include liquefaction de!Ten-
eration of the basal cells and, particularly in 
chronic di coid lesions, a conspicuou thickening 
and prominent periodic acid Schiff (PAS) reac-
tivity of the light microscopic "basement mem-
brane" (9, 10, 11). However, at the ultrastruc-
tural level the basal lamina does not appear 
thickened but represents a convoluted band 
which follows irregular cytoplasmic projections 
of basal cells ( 10) . 
In systemic lupus erythematosus ( LE) the 
junctional immunoglobulin deposits are found 
both in involved and in normal appearing skin 
(1-3, 6, 8, 10). To date there is no information 
on the fine structural localization of these globu-
lins and the present investigation was under-
taken to clarify this point. 
MATERIAL AND METHODS 
A direct immunocytochemical procedure adapted 
to the requirements of electron microscopy was 
u ed to identify in vivo bound globulins. Con-
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centrated anti-human globulin antibody, horse 
origin, (obtained from Progressive Laboratories, 
Inc. Baltimore, Md., Cat. No. 2827) was conjugated 
with the marker enzyme horseradish peroxidase 
(obtained from Schuchardt, Munich, Germany, 
Cat. No. PE 029) according to the method of 
Avrameas (12) using glutaraldehyde as coupling 
agent. Biopsy specimens were removed from 
erythematous skin of a 20 year old female patient 
with acute SLE. The specimens were minced with 
a razor blade and rinsed in phosphate buffered 
saline (3 hours). They were then incubated in the 
conjugate which had been diluted 1 :10 with O.lM 
phosphate buffer (pH 7 .2) for 13 homs at 22° C 
(12). After an additional rinse in phosphate 
buffered saline ( 1 hour) the specimens were proc-
essed according to the cytochemical procedure of 
Graham and Karnovsky (13) to reveal the sites of 
the marker enzyme. After osmification the tissue 
was dehydrated and embedded according to 
standard procedures for electron microscopy. 
Morphologic studies were carried out on glu-
traldehyde fixed and postosmicated specimens. 
For light microscopic purposes 5 p. cryostat 
sections of the biopsy specimens were washed in 
phosphate buffered saline and were incubated with 
the conjugate for 3 hours. After an additional 
rinse in phosphate buffered saline they were in-
cubated in the Graham and Karnovsky medium 
(13). Cryostat sections were also processed accord-
ing to a conventional direct immunfiuorescent 
technique using fluorescein labelled anti-human 
globulin antibody, horse origin (obtained from 
Progressive Laboratories, Inc ., Baltimore, Md., 
Cat. No. 927). Controls: 1. Incubation of normal 
and SLE skin in the Graham and Karnovsky ( 13) 
medium to reveal the sites of endogenous per-
oxidase. 2. Incubation of normal skin with the 
anti-human globulin antibody-peroxidase con-
jugate. 3. Incubation of SLE skin in OJM 
phosphate buffer containing the marker enzyme 
(36 mg horseradish peroxidase/ml). 4. Prein-
cubation of SLE skin with non-conjugated anti-
human globulin antibody prior to treatment with 
the conjugate (blocking reaction). 
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FIG. 1. Globulins at the dermal-epiderm.al junc-
tion of SLE skin as revealed by the antihuman-
globulin-antibody-conjugate. The arrows denote 
the dark reaction product. Light microscopic photo-
micrograph. X 308 
RESULTS 
1. Light microscopy. The reaction product in-
dicating the site of the marker enzyme was iden-
tified within the tissue due to its dark brown 
staining qualities. In SLE skin it was confined to 
the dermal-epidermal junction where it ap-
peared as a slightly granular or stippled band 
outlining the interface between epithelium and 
the dermis (Fig. 1). In some areas larger clumps 
of reaction product (up to 5p. in diameter) were 
seen in the ubepidermal zone. This staining pat-
tern was identical to the immunofluorescent 
band pattern observed in the sections treated 
with the fluorescein-labelled anti-human globu-
lin. The latter ha been described extensively in 
the literature (1-8, 10). 
Staining of the dermal-epidermal junction was 
absent from specimens which had not been ex-
posed to the conjugate but had been incubated 
in the peroxidase medium; from normal skin 
treated with the conjugate; from SLE skin 
treated with the marker enzyme only; and from 
SLE skin which had been incubated with the 
non-conjugated anti-human globulin prior to 
treatment with the conjugate. 
2. Electron microscopy. a) Morphology: The 
structural changes observed in SLE skin were 
identical to those described by Tuffanelli et al. 
(10). There were some irregular projections of 
basal cells into the dermi . In some areas their 
cytoplasm was slightly vacuolated and there wes 
pronounced intercellular edema. The basal lam-
ina exhibited normal width and was highly con-
voluted following the course of the basal cell 
projections. The electron lucent zone between 
the basal cell membrane and the basal lamina 
appeared normal but in some areas it was consi-
derably widened. 
b) Immunochemistry: Electron dense mate-
rial indicating the sites of the marker enzyme 
and thus the localization of the conjugate-globu-
lin complex was identified at the dermal-epider-
mal junction of SLE skin (Figs. 2, 3). This 
material had a granular appearance and was 
confined to the uppermost layer of the dermis 
immediately subjacent to the basal cells. The 
reaction product was distributed in an irregular 
fashion and was so dense that it obscured most . 
of the underlying structure (Fig. 2). In some 
areas it extended to the very surface of the basal 
cells filling the electron lucent zone between 
plasma membrane of the basal cells and the 
basal lamina (Fig. 3a). In others it ,,·as confined 
to the dermal side of the basal lamina and to the 
subjacent portions of the dermis sparing the 
electron lucent zone (Fig. 2). It did not extend 
into the widened intercellular space~ of the epi-
dermis and was absent from the cytoplasm of 
basal cells. The electron dense rna terial tended 
to form aggregates (Figs. 2, 3a) and it was dif-
ficult to ascertain whether these were related to 
pree:Ai.sting structures within the connective tis-
sue of whether they were deposited randomly 
within the ground substance. Areas with smaller 
FIG. 2. Electron micrograph of the. dermal-e~i­
dermal junction of SLE skin showmg globuJm 
deposits in the subepidermal zone. The reactiOn 
product tends to form aggregates (G) and ex-
tends to the basal lamina (asterisk). The cell mem-
brane of a basal cell (BC) is marked by arrows. 
X 45,500. 
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amounts of reaction product permitted the rec-
ognition of collagen fibres which were coated by 
electron dense material; the reaction product 
was often seen to exhibit a pronounced periodic-
ity in longitudinal sections of collagen fibres 
(Fig. 3b). The lower border of this subepidermal 
z.one was relatively ill defined due to a gradual 
decrease of the reaction product. 
The electron microscopic controls contained 
no electron opaque material at the dermal-epi-
dermal junction. 
DISCUSSION 
Previous investigations have shown that en-
dogenous peroxidase is not demonstrable cyto-
chemically at the dermal-epidermal junction 
(14, 15) and this is also evidenced by the con-
trols of the present study. Therefore, it can be 
safely concluded that the reaction product ob-
served in our material indicated the site of the 
peroxidase-labelled anti-human globulin anti-
body. Our controls permit the exclusion of non-
specific staining due to non-conjugated peroxi-
dase or to nonspecific absorption of the conju-
gate. The successful blocking of the reaction 
with non-conjugated antibody strongly suggests 
that the electron dense material in LE skin in-
deed revealed the sites of human globulins 
within the tissue. 
The most intriguing result of our study is the 
ob~ervation that, in cutaneous lesions of SLE, 
the globulin deposits exhibit no preferential 
affinity to specific structures of tht dermal-epi-
dermal junction. Globulins were observed both 
on the. basal lamina and on the fibrous compo-
nents of the upper dermis and even extended to 
the very surface of the basal cells ; they often 
lacked any relationship to preexisting structures 
and appeared to be deposited randomly in the 
ground substance. Apparently, the basal lamina 
i not the only site upon which the globulins are 
depo ited and this is in agreement with mor-
phologic data which indicate that the entire sub-
epidermal zone is involved in the disease proc-
e (10). 
However, the presented data fail to explain 
the preferential localization of globulins in the 
ubepid rmal zone of the dermis. The basal lam-
ina is readily permeable to tracer proteins of 
various molecular weights (14, 15, 16) and the 
presence of immunoglobulins within the epider-
mi of patients with pemphigus vulgaris (17) 
clearly shows that, in vivo, globulins permeate 
the basement membrane without difficulty. This 
( B 
Fra. 3. a) Electron micrograph of the dermal-
epidermal junction in SLE skin. The globulin de-
posits (G) extend to the cytomembrane (arrows) 
of a basal cell (BC) and obscure the underlying 
fibrou~ structures including the basal lamina. The 
widened intercellular pace (ICS) of the epidermis 
is devoid of globulin . C :collagen fibers. X 46,500 
b) A bundle of collagen fibers exhibiting globulin 
deposits which reveal a definite periodicity. X 
49,500 
is al o borne out by the fact that in our material 
globulin were observed within the electron lu-
cent zone which separate the ba allamina from 
the basal celt. This suggest that the accumula-
tion of globulins in the ubepidermal zone is not 
the result of a 'backwater" effect due to a bar-
rier at the dermal-epidermal junction but rather 
reflects an elective binding to substances in this 
area. The PAS reactivity of the subepidermal 
zone (10, 11) indicates that it pos es es chemical 
propertie not shared by the other layers of the 
dermis and this is also suggested by the positive 
methenamine-silver reaction observed in this 
area at the ultrastructural level (18). However, 
it remains to be determined whether the locali-
zation of globulins in LE skin and the silver-re-
active sites are identical. 
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The question is still open to discussion 
whether the pathogenic significance of the globu-
lin deposits at the dermal-epidermal junction is 
primary or secondary but our observations do 
show, for the first time, that the globulins are 
confined to dermal constituents and that they 
are thus a purely dermal phenomenon. Since 
immunofluorescent studies have demonstrated 
immunoglobulins and complement even in the 
dermal-epidermal region of SLE lesions which 
show only minimal structural changes and in the 
uninvolved skin of SLE patients (1-3, 7) these 
globulin deposits probably represent the earliest 
observable pathologic change in cutaneous le-
sions of LE. Their interrelationship with the 
myxovirus-like bodies (19) which recently have 
been demonstrated in the endothelial cells of 
dermal vessels (20) in this condition remains to 
be clarified. 
The antibody used in this study was directed 
against all subclasses of immunoglobulins (lgG, 
IgM, IgA) which are known to occur at the 
dermal-epidermal junction in LE lesions (1-8). 
Studies are in progress in which monospecific 
antihuman immunoglobulin-peroxidase conju-
gates are employed to determine whether the 
three subclasses differ with regard to their ul-
trastructural localization at the junction. In con-
trast to ferritin-labelled antibodies the enzyme-
conjugates do not permit strict quantitative as-
sessments as the enzymatic reaction leads to an 
accumulation of reaction product at the site of a 
single enzyme-antibody unit. On the other band, 
this amplification effect renders the method 
more sensitive. Moreover, the technique is par-
ticularly valuable as it can be used for both light 
and electron microscopy. Lastly, ferritin labeled 
conjugates are very large molecules which create 
problems with regard to tis"ue penetration (21). 
We are indebted to Dr. K. Holubar for perform-
ing the immunofluore cent studies and to Mrs. L. 
Polasek for excellent technical assistance. 
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